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(54) OPTICAL INFORMATION PROCESSOR 
(57)Abstract: 

PURPOSE: To provide an optical information processor 
executing a precise processing even when respective 
holding parts are displaced caused by thermal expansion 
and the like. 

CONSTITUTION: Based on a signal outputted from a 
photoelectric conversion device 1 1 arranged on one 
backward focus surface of a first lens 5 divided by a half 
mirror 10 arranged on an optical path between the lens 5 
and a second liquid crystal display 6, the condensing 
position of the lens 5 and the moving quantity of the 
condensing position are obtained. Then, the display 
position of a matched filter displayed on the display 6 is 
moved based on the arithmetic result of an arithmetic 
operation device 1 2 so that the condensing position on 
the display 6 and the center of the matched filter 
displayed on the display 6 are aligned with each other. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st space light modulation element which displays the input image picturized by 
image pick-up equipment, The light source which irradiates said 1 st space light modulation 
element, and the 1st lens which makes said 1st space light modulation element a before side 
focal plane, The 2nd space light modulation element which is arranged in a backside [ said 1st 
lens ] focal plane, and displays a light filter, The 2nd lens which makes said 2nd space light 
modulation element a before side focal plane, and the photodetector arranged in the backside 
[ said 2nd lens ] focal plane, A condensing location detection means to detect the condensing 
location of said 1st lens, So that the core of the light filter currently displayed on the condensing 
location on said 2nd space light modulation element and said 2nd space light modulation element 
in quest of the amount of condensing impaction efficiency of said 1 st lens from the output signal 
of said condensing location detection means may be in agreement The optical information 
processor characterized by having the arithmetic unit to which the display position of the light 
filter displayed on said 2nd space light modulation element is moved. 

[Claim 2] The 1st space light modulation element which displays the input image picturized by 
image pick-up equipment, The light source which irradiates said 1st space light modulation 
element, and the 1 st lens which makes said 1 st space light modulation element a before side 
focal plane, The 2nd space light modulation element which is arranged in a backside [ said 1 st 
lens ] focal plane, and displays a light filter, The 2nd lens which makes said 2nd space light 
modulation element a before side focal plane, and the photodetector arranged in the backside 
[ said 2nd lens ] focal plane, A condensing location detection means to detect the condensing 
location of said 1 st lens, and the arithmetic unit which calculates the amount of condensing 
impaction efficiency of said 1st lens from the output signal of said condensing location detection 
means, The optical information processor characterized by having migration equipment which 
moves said 2nd space light modulation element so that the core of the light filter currently 
displayed on the condensing location on said 2nd space light modulation element and said 2nd 
space light modulation element based on the movement magnitude calculated from said 
arithmetic unit may be in agreement. 

[Claim 3] The 1st space light modulation element which displays the input image picturized by 
image pick-up equipment, The light source which irradiates said 1st space light modulation 
element, and the 1st lens which makes said 1st space light modulation element a before side 
focal plane, The 2nd space light modulation element which is arranged in a backside [ said 1st 
lens ] focal plane, and displays a light filter, The 2nd lens which makes said 2nd space light 
modulation element a before side focal plane, and the photo-electric-conversion equipment 
arranged in the backside [ said 2nd lens ] focal plane, An input image and a light filter are 
respectively displayed on said 1st space light modulation element and said 2nd space light 
modulation element. With said photo-electric-conversion equipment The optical information 
processor characterized by having the arithmetic unit to which the display position of the light 
filter displayed that the signal output or S/N detected becomes the highest on said 2nd space 
light modulation element is moved. 

[Claim 4] An optical information processor given in any of claims 1-2 characterized by consisting 
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of photo-electric-conversion equipment arranged in the condensing location detection means in 
another backside focal plane of said 1st lens, the half mirror arranged in the optical path 
between said 2nd space light modulation element, and said 1st lens divided with said half mirror 
they are. 

[Claim 5] An optical information processor given in any of claims 1-4 characterized by using a 
space light modulation element as a liquid crystal display they are. 

[Claim 6] An optical information processor given in any of claims 1-5 characterized by using a 
light filter as the matched filter of a reference image they are. 

[Claim 7] An optical information processor given in any of claims 1-5 characterized by making a 
light filter into a spatial filter they are. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical information processor which 
discriminates a specific reference image and a specific match from two or more input images in 
visual-recognition equipments, such as an industrial robot. 
[0002] 

[Description of the Prior Art] The conventional optical information processor is shown in JP,2- 
132412A 

[0003] Drawing 5 shows the basic block diagram of this conventional optical information 
processor. The collimator lens which the 1 st liquid crystal display which displays the image by 
which 1 was picturized with the TV camera and 2 was picturized with TV camera 1 , and 3 make 
light from semiconductor laser 3 semiconductor laser, and makes 4 an parallel light, and 5 are the 
1st lens, and the 1st liquid crystal display 2 is arranged in the before [ this 1st lens 5 ] side focal 
plane. 

[0004] 6 is the 2nd liquid crystal display which displays the computer hologram as a matched 
filter of a reference image, and is arranged in the backside [ the 1st lens 5 ] focal plane. 7 is the 
memory which wrote in the data of the applied voltage corresponding to the data for every 
picture element of the 2nd liquid crystal display 6 of the computer hologram as a matched filter 
beforehand calculated to the reference image considering each picture element on the 1st liquid 
crystal display 2 as a sampling point, i.e., transmission. 

[0005] 8 is the 2nd lens and the 2nd liquid crystal display 6 is arranged in the before side focal 
plane. 9 is a photodetector arranged in the backside [ the 2nd lens 8 ] focal plane. 
[0006] The actuation is explained about the conventional optical information processor 
constituted as mentioned above. First, if a subject of examination is picturized by TV camera 1, 
the image will be displayed on the 1st liquid crystal display 2. 

[0007] This 1 st liquid crystal display 2 is irradiated by the coherent light from the semiconductor 
laser 3 in which parallel Guanghua was carried out by the collimator lens 4. Since this 1 st liquid 
crystal display 2 is arranged in the before [ the 1 st lens 5 ] side focal plane, the Fourier 
transform image optically changed by the 1 st lens 5 to be examined is formed on the backside 
[ the 1 st lens 5 ] focal plane 6, i.e., the 2nd liquid crystal display. 

[0008] At this time, it is displayed on the 2nd liquid crystal display 6 in the form of a computer 
generated hologram by the data with which the Fourier transform image (or that complex- 
conjugate image) of a reference image was written in memory 7 serving as an input signal as an 
optical matched filter, and modulating spatially the permeability for every picture element of the 
2nd liquid crystal display 6. 

[0009] Therefore, it is superimposed on the Fourier transform image which changed optically the 
input image to be examined displayed on the 1st liquid crystal display 2 with the 1st lens 5, and 
the Fourier transform image with which the reference image was calculated beforehand on the 
2nd liquid crystal display 6. 

[0010] Moreover, since this 2nd liquid crystal display 6 is arranged in the before [ the 2nd lens 
8 ] side focal plane, the Fourier transform of the optical product of two Fourier transform images 
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of a reference image is optically carried out to a subject of examination with the 2nd lens 8, and 
the luminescent spot which expresses the correlation value of a subject of examination and a 
reference image with the backside [ the 2nd lens 8 ] focal plane 9, i.e., a photodetector, occurs 
as well known as a convolution theorem of the Fourier transform. By detecting this luminescent 
spot, it becomes discriminable [ to a reference image to be examined ]. 
[0011] 

[Problem(s) to be Solved by the Invention] However, with the above configurations, if the 1 st 
lens 5 moves relatively to a collimator lens 4 and the 2nd liquid crystal display 6 as the variation 
rate by thermal expansion occurs in the attaching part (not shown) of the 1 st lens 5 by change 
of outside air temperature etc. and the broken line of drawing 5 showed for example, as the 
condensing location of the 1st lens 5 showed with the broken line, it will move. 
[0012] If the core of migration of such a condensing location, i.e., the Fourier transform image of 
the input image displayed on the 1st liquid crystal display 2 produced on the 2nd liquid crystal 
display 6, moves, since it will shift from the core of the matched filter of the reference image 
displayed on the 2nd liquid crystal display 6, exact correlation with a subject of examination and 
a reference image is not performed, but incorrect recognition may occur. 

[0013] In this example, when the 1st lens 5 displaced by thermal expansion etc., it attached and 
explained, but also when semiconductor laser 3, a collimator lens 4, and the 2nd liquid crystal 
display 6 displace, the same problem arises. 

[001 4] Moreover, since the location which a correlation value generates although a correlation 
value does not change when the 2nd lens 8 or photodetector 9 displaces changes, it becomes a 
problem in measuring an exact location to be examined. 

[0015] This invention aims at offering the optical information processor which can perform exact 
processing, even if a variation rate occurs in each attaching part by thermal expansion etc. in 
view of the above-mentioned trouble. 
[0016] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble the optical 
information processor of this invention The 1 st space light modulation element which displays 
the input image picturized by image pick-up equipment, The light source which irradiates said 1st 
space light modulation element, and the 1 st lens which makes said 1 st space light modulation 
element a before side focal plane, The 2nd space light modulation element which is arranged in a 
backside [ said 1 st lens ] focal plane, and displays a light filter, The 2nd lens which makes said 
2nd space light modulation element a before side focal plane, and the photodetector arranged in 
the backside [ said 2nd lens ] focal plane, A condensing location detection means to detect the 
condensing location of said 1 st lens, So that the core of the light filter currently displayed on the 
condensing location on said 2nd space light modulation element and said 2nd space light 
modulation element in quest of the amount of condensing impaction efficiency of said 1 st lens 
from the output signal of said condensing location detection means may be in agreement It is 
characterized by having the arithmetic unit to which the display position of the light filter 
displayed on said 2nd space light modulation element is moved. 

[0017] Or the 1st space light modulation element which displays the input image picturized by 
image pick-up equipment, The light source which irradiates said 1 st space light modulation 
element, and the 1 st lens which makes said 1 st space light modulation element a before side 
focal plane, The 2nd space light modulation element which is arranged in a backside [ said 1 st 
lens ] focal plane, and displays a light filter. The 2nd lens which makes said 2nd space light 
modulation element a before side focal plane, and the photodetector arranged in the backside 
[ said 2nd lens ] focal plane, A condensing location detection means to detect the condensing 
location of said 1 st lens, and the arithmetic unit which calculates the amount of condensing 
impaction efficiency of said 1st lens from the output signal of said condensing location detection 
means, It is characterized by having migration equipment which moves said 2nd space light 
modulation element so that the core of the light filter currently displayed on the condensing 
location on said 2nd space light modulation element and said 2nd space light modulation element 
based on the movement magnitude calculated from said arithmetic unit may be in agreement. 
[0018] Or the 1st space light modulation element which displays the input image picturized by 
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image pick-up equipment, The light source which irradiates said 1st space light modulation 
element, and the 1 st lens which makes said 1 st space light modulation element a before side 
focal plane, The 2nd space light modulation element which is arranged in a backside [ said 1 st 
lens ] focal plane, and displays a light filter, The 2nd lens which makes said 2nd space light 
modulation element a before side focal plane, and the photo-electric-conversion equipment 
arranged in the backside [ said 2nd lens ] focal plane. An input image and a light filter are 
respectively displayed on said 1st space light modulation element and said 2nd space light 
modulation element. With said photo-electric-conversion equipment The signal output or S/N 
detected is characterized by having the arithmetic unit to which the display position of the light 
filter it is displayed on said 2nd space light modulation element that becomes the highest is 
moved. 
[0019] 

[Function] A condensing location detection means by which the configuration which described 
this invention above detects the condensing location of said 1 st lens, So that the core of the 
light filter currently displayed on the condensing location on said 2nd space light modulation 
element and said 2nd space light modulation element in quest of the amount of condensing 
impaction efficiency of said 1st lens from the output signal of said condensing location detection 
means may be in agreement By forming the arithmetic unit to which the display position of the 
light filter displayed on said 2nd space light modulation element is moved Since the core and the 
condensing location of a light filter can be made in agreement with a high speed unlike the 
conventional example with an arithmetic unit even if each attaching part displaces by thermal 
expansion etc. and the condensing location of the 1 st lens changes, S/N always does not 
deteriorate but exact processing can be performed. 

[0020] Moreover, a condensing location detection means to detect the condensing location of 
said 1st lens, The arithmetic unit which calculates the amount of condensing impaction efficiency 
of said 1st lens from the output signal of said condensing location detection means, By forming 
the migration equipment which moves said 2nd space light modulation element so that the core 
of the light filter currently displayed on the condensing location on said 2nd space light 
modulation element and said 2nd space light modulation element based on the movement 
magnitude calculated from said arithmetic unit may be in agreement, each attaching part 
displaces by thermal expansion etc. Since the core and the condensing location of a light filter 
are in agreement correctly with migration equipment unlike the conventional example even if the 
condensing location of the 1st lens changes, S/N always does not deteriorate but exact 
processing can be performed. 

[0021] Moreover, the arithmetic unit to which the display position of the light filter displayed that 
the signal output or S/N which displays an input image and a light filter on the 1st space light 
modulation element and the 2nd space light modulation element respectively, and is detected by 
photo-electric-conversion equipment becomes the highest on the 2nd space light modulation 
element is moved is formed. By optimizing the display position of a light filter before a certain 
time interval or inspection initiation Since the core and the condensing location of a light filter 
are in agreement unlike the conventional example even if each attaching part displaces by 
thermal expansion etc. and the condensing location of the 1st lens changes, S/N does not 
deteriorate but exact processing can be performed. 
. [0022] 
[Example] 

(The 1 st example) Drawing 1 shows the basic block diagram of the optical information processor 
in the 1st example of this invention. In drawing 1 , the same thing as drawing 5 shows the thing 
of the same function by the number in drawing. 

[0023] The half mirror with which 1 0 has been arranged in the optical path between the 1 st lens 
5 and the 2nd liquid crystal display 6 (pixel several NxN), and 1 1 are photo-electric-conversion 
equipment arranged in another backside focal plane of the 1st lens 5 divided with the half mirror 
10. 

[0024] 12 is an arithmetic unit to which the display position of the matched filter displayed on 
the 2nd liquid crystal display 6 is moved, as the 1st condensing location and amount of 
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condensing impaction efficiency of a lens 5 are calculated and the core of the matched filter (it 
considers as M<N sampling severalMxM and here) currently displayed on the condensing location 
and the 2nd liquid crystal display 6 on the 2nd liquid crystal display 6 is in agreement with the 
output signal of photo-electric-conversion equipment 1 1 . 

[0025] The actuation is explained about the optical information processor of this example 
constituted as mentioned above. 

[0026] First, a subject of examination is picturized by TV camera 1 , and it is displayed on the 1 st 
liquid crystal display 2. At this time, it is displayed on the 2nd liquid crystal display 6 in the form 
of a computer generated hologram by the data with which the Fourier transform image (or that 
complex-conjugate image) of a reference image was written in memory 7 serving as an input 
signal as an optical matched filter, and modulating spatially the permeability for every picture 
element of the 2nd liquid crystal display 6. Therefore, the correlation image of a subject of 
examination and a reference image is detected by the photodetector 9 like the conventional 
example. 

[0027] While carrying out such processing, if each attaching part carries out thermal expansion, 
the spot location on the photo-electric-conversion equipment 1 1 arranged in the backside [ the 
1 st lens 5 ] focal plane will move by change of outside air temperature etc. 

[0028] The movement magnitude of this spot is calculated with an arithmetic unit 1 2. The display 
position of the matched filter displayed on the 2nd liquid crystal display 6 is moved like drawing 2 
so that the core of the matched filter currently displayed on the 1 st condensing location and 2nd 
liquid crystal display 6 of a lens 5 may be in agreement based on this movement magnitude. 
[0029] In drawing 2 , in the condensing location on the 2nd liquid crystal display 6 before 
displacing o by thermal expansion etc., and the continuous line, the display position of the 
matched filter before displacement and o' show the condensing location after displacement, and 
the broken line shows the display position of the matched filter after displacement. 
[0030] The half mirror 10 which has been arranged as mentioned above in the optical path of the 
1st lens 5 and 2nd liquid crystal display 6 according to this example, The photo-electric- 
conversion equipment 1 1 arranged in another backside focal plane of the 1 st lens 5 divided with 
the half mirror 10, So that the core of the matched filter currently displayed on the condensing 
location and the 2nd liquid crystal display 6 on the 2nd liquid crystal display 6 in quest of the 1st 
condensing location and amount of condensing impaction efficiency of a lens 5 from the output 
signal of photo-electric-conversion equipment 1 1 may be in agreement By forming the arithmetic 
unit 12 to which the display position of the matched filter displayed on the 2nd liquid crystal 
display 6 is moved Since the core and the condensing location of a matched filter can be made 
in agreement with a high speed unlike the conventional example with an arithmetic unit 1 2 even if 
each attaching part displaces by thermal expansion etc. and the condensing location of the 1st 
lens 5 changes, a correlation value and S/N do not deteriorate but exact recognition can be 
performed. 

[0031] Moreover, time amount required for condensing location amendment is made as for this 
example to the time amount (video rate: 33ms) and the high speed which are displayed on the 
2nd liquid crystal display 6. 

[0032] In addition, although the liquid crystal display was used in this example, it cannot be 
overemphasized that the space light modulation element of a mold write-in [ optical ] may be 
used. 

[0033] Moreover, although the photo-electric-conversion equipment 1 1 arranged as a 
condensing location detection means in another backside focal plane of the 1 st lens 5, the half 
mirror 10 arranged in the optical path of the 2nd liquid crystal display 6, and the 1st lens 5 
divided with the half mirror 10 was used in this example It cannot be overemphasized that you 
may realize with another means of arranging a half mirror in the optical path between not only 
this but the 2nd lens 8 and a photodetector 9, arranging the 3rd lens in the optical path divided 
with the half mirror, and arranging photo-electric-conversion equipment to a backside [ the 3rd 
lens ] focal plane. 

[0034] Moreover, in this example, although the effect by the variation rate of semiconductor 
laser 3, a collimator lens 4, and the 1st lens 5 is excludable, when the 2nd liquid crystal display 6 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web_cgi_ejje 



2005/08/04 



JP,08-129149.A [DETAILED DESCRIPTION] 



5/8 ^— V 



displaces, correspondence is impossible. 

[0035] In such a case, it cannot be overemphasized by measuring the correlation peak or S/N of 
a correlation image detected with a photodetector 9, and moving the display position of the 
matched filter displayed that a correlation peak or S/N does not deteriorate on the 2nd liquid 
crystal display 6 that it can amend still with high precision so that it may state to the 3rd 
invention. 

[0036] Moreover, in this example, in the location which a correlation value generates displacing 
and measuring an exact location to be examined with the variation rate of the 2nd lens 8 or a 
photodetector 9, correspondence is impossible. 

[0037] In such a case, also when measuring a location to be examined by forming the arithmetic 
unit which measures the peak location and the amount of peak impaction efficiency of a 
correlation image which are detected with a photodetector 9, and the migration equipment which 
moves the 2nd lens 8 or photodetector 9 based on the movement magnitude, it cannot be 
overemphasized that it can measure correctly. 

[0038] Moreover, in this example, in order for it to seem that the 1st lens 5 displaced and to 
move the display position of a matched filter if a half mirror 10 and photo-electric-conversion 
equipment 1 1 displace since a half mirror 10 and photo-electric-conversion equipment 1 1 are 
arranged independently, a correlation value and S/N deteriorate conversely. 
[0039] In order to prevent such a thing, it cannot be overemphasized by making the 1st lens 5, 
half mirror 10, and photo-electric-conversion equipment 1 1 into unification or the same 
attachment component, and the same structure that the above-mentioned problem can be 
solved and-izing can be carried out [ highly precise ] further. 

[0040] Moreover, when the condensing location of the 1st lens 5 is changing to measuring the 
correlation peak or S/N of a correlation image detected with a photodetector 9 as another 
solution, and the correlation peak or S/N having not deteriorated, it cannot be overemphasized 
that the technique of making this condensing location a criteria location anew may be used. 
[0041] moreover, equal, although [ this example / the direction of pixel several NxN of the 2nd 
liquid crystal display 6 ] it is larger than sampling several MxM of a matched filter — it is — it is 
— when small, it cannot be overemphasized that it can respond by cutting the data of the 
periphery section of a matched filter. 

[0042] Moreover, although the matched filter was used in this example so that a correlation 
operation might be performed, it cannot be overemphasized that the light fitter which performs 
filtering in a spatial-frequency field may be used. 

[0043] (The 2nd example) Drawing 3 shows the basic block diagram of the optical information 
processor in the 2nd example of this invention. In drawing 3 , the same thing as drawing 1 shows 
the thing of the same function by the number in drawing. 

[0044] The arithmetic unit with which 13 calculates the 1st condensing location and amount of 
condensing impaction efficiency of a lens 5 from the output signal from photo-electric- 
conversion equipment 11, 14 is the inside of a flat surface perpendicular to an optical axis 
(among drawing) about the 2nd liquid crystal display 6 so that the core of the matched filter 
currently displayed on the condensing location and the 2nd liquid crystal display 6 on the 2nd 
liquid crystal display 6 based on the amount of condensing impaction efficiency calculated from 
the arithmetic unit 13 may be in agreement. It is migration equipment moved to space in a 
perpendicular direction and the vertical direction. 

[0045] The actuation is explained about the optical information processor of this example 
constituted as mentioned above. 

[0046] First, a subject of examination is picturized by TV camera 1 , and it is displayed on the 1 st 
liquid crystal display 2. At this time, the data with which the Fourier transform image (or that 
complex-conjugate image) of a reference image was written in memory 7 serve as an input signal 
as an optical matched filter, and it is displayed on the 2nd liquid crystal display 6 in the form of a 
computer generated hologram by modulating spatially the permeability for every picture element 
of the 2nd liquid crystal display 6. 

[0047] Therefore, the correlation image of a subject of examination and a reference image is 
detected by the photodetector 9 like the conventional example. 
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[0048] While carrying out such processing, if each attaching part carries out thermal expansion, 
the SUPPOTO location on the photo-electric-conversion equipment 1 1 arranged in the backside 
[ the 1st lens 5 ] focal plane will move by change of outside air temperature etc. 
[0049] The movement magnitude of this spot is calculated with an arithmetic unit 13. An 
arithmetic unit 13 outputs a migration instruction to migration equipment 14, and is made to 
move it based on this movement magnitude, so that the core of the matched filter which shows 
the 2nd liquid crystal display 6 to the 1st condensing location and 2nd liquid crystal display 6 of 
a lens 5 may be in agreement. 

[0050] The half mirror 10 which has been arranged as mentioned above in the optical path 
between the 1st lens 5 and the 2nd liquid crystal display 6 according to this example. The photo- 
electric-conversion equipment 1 1 arranged in another backside focal plane of the 1 st lens 5 
divided with the half mirror 1 0, The arithmetic unit 1 3 which calculates the 1 st condensing 
location and amount of condensing impaction efficiency of a lens 5 from the output signal of 
photo-electric-conversion equipment 1 1 , By forming the migration equipment which moves the 
2nd liquid crystal display 6 so that the core of the matched filter currently displayed on the 
condensing location and the 2nd liquid crystal display 6 on the 2nd liquid crystal display 6 based 
on the movement magnitude calculated from the arithmetic unit 1 3 may be in agreement Since 
the core and the condensing location of a matched filter can be correctly made in agreement 
unlike the conventional example with migration equipment 14 even if each attaching part 
displaces by thermal expansion etc. and the condensing location of the 1 st lens 5 changes, a 
correlation value and S/N always do not deteriorate, but exact recognition can be performed. 
[0051] Moreover, in the 1st example, since it can be correctly in agreement in a condensing 
location and the core of a matched filter by this example with migration equipment 14 to the 
ability to amend a condensing location only per pixel of the 2nd liquid crystal display 6, a 
correlation value and S/N are maintainable to a high level. 

[0052] In addition, at this example, although the liquid crystal display was used, it cannot be 
overemphasized that the space light modulation element of a mold write-in [ optical ] may be 
used. 

[0053] Moreover, in this example, the photo-electric-conversion equipment 1 1 arranged as a 
condensing location detection means in another backside focal plane of the 1 st lens 5, the half 
mirror 10 arranged in the optical path of the 2nd liquid crystal display 6, and the 1st lens 5 
divided with the half mirror 10 is used. 

[0054] However, it cannot be overemphasized that you may realize with another means of 
arranging a half mirror in the optical path between not only this but the 2nd lens 8 and a 
photodetector 9, arranging the 3rd lens in the optical path divided with the half mirror, and 
arranging photo-electric-conversion equipment to a backside [ the 3rd lens ] focal plane. 
[0055] Moreover, although the matched filter was used in this example so that a correlation 
operation might be performed, it cannot be overemphasized that the light filter which performs 
filtering in a spatial-frequency field may be used. 

[0056] Moreover, at this example, although only migration equipment 14 was used for condensing 
location amendment, it cannot be overemphasized that the migration below a pixel unit can 
moreover improve [ precision ] location amendment to a high speed when the migration beyond a 
pixel unit uses migration equipment 14 using migration of a display position combining the 1st 
invention. 

[0057] (The 3rd example) Drawing 4 shows the basic block diagram of the optical information 
processor in the 3rd example of this invention. In drawing 4 , the same thing as drawing 1 shows 
the thing of the same function by the number in drawing. 

[0058] The photo-electric-conversion equipment with which 1 5 has been arranged in the 
backside [ the 2nd lens 8 ] focal plane, and 1 6 are arithmetic units to which the display position 
of the matched filter which displays the matched filter of a test pattern and a test pattern on 
the 1st liquid crystal display 2 and 2nd liquid crystal display 6 respectively, and is displayed that 
the correlation value or S/N detected by photo-electric-conversion equipment 1 5 becomes the 
highest on the 2nd liquid crystal display 6 is moved. 

[0059] The actuation is explained about the optical information processor of this example 
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constituted as mentioned above. 

[0060] First, a subject of examination is picturized by TV camera 1, and it is displayed on the 1st 
liquid crystal display 2. At this time, it is displayed on the 2nd liquid crystal display 6 in the form 
of a computer generated hologram by the data with which the Fourier transform image (or that 
complex-conjugate image) of a reference image was written in memory 7 serving as an input 
signal as an optical matched filter, and modulating spatially the permeability for every picture 
element of the 2nd liquid crystal display 6. 

[0061] Therefore, the correlation image of a subject of examination and a reference image is 

detected by photo-electric-conversion equipment 15 like the conventional example. 

[0062] While carrying out such processing, before a certain time interval or inspection initiation, 

a test pattern is displayed on the 1st liquid crystal display 2, the computer generated hologram 

as a matched filter corresponding to a test pattern is displayed on the 2nd liquid crystal display 

6, and photo-electric-conversion equipment 15 detects a correlation image. 

[0063] If each attaching part carries out thermal expansion and the condensing location on the 

2nd liquid crystal display 6 moves by change of outside air temperature etc., as the conventional 

example explained, a correlation image deteriorates. Then, the peak value or S/N of a correlation 

image of a test pattern detected with photo-electric-conversion equipment 15 is calculated with 

an arithmetic unit 16. 

[0064] If peak value or S/N has deteriorated by thermal expansion etc., an arithmetic unit 16 will 
move the display position of the matched filter of the test pattern displayed on the 2nd liquid 
crystal display 6. And a correlation image is detected again. 

[0065] This processing is repeatedly carried out until peak value becomes close to the value of 
an initial state, and that display position is memorized. When inspecting, by displaying a matched 
filter on the display position for which it asked like the point, each attaching part carries out 
thermal expansion, and even if a condensing location changes, exact recognition can actually be 
performed. 

[0066] According to above this examples The matched filter of a test pattern and a test pattern 
is respectively displayed on the 1st liquid crystal display 2 and 2nd liquid crystal display 6. With 
photo-electric-conversion equipment 6 The arithmetic unit to which the display position of the 
matched filter displayed that the correlation value or S/N detected becomes the highest on the 
2nd liquid crystal display 6 is moved is formed. By optimizing the display position of a matched 
filter before a certain time interval or inspection initiation Since the core and the condensing 
location of a matched filter can be made in agreement unlike the conventional example even if 
each attaching part displaces by thermal expansion etc. and the condensing location of the 1 st 
lens 5 changes, a correlation value and S/N do not deteriorate but exact recognition can be 
performed. 

[0067] Moreover, since according to this example unlike the 1st and 2nd examples there are not 
a half mirror 10 and photo-electric-conversion equipment 1 1 and it ends, optical system can be 
miniaturized. 

[0068] In addition, at this example, although the liquid crystal display was used, it cannot be 
overemphasized that the space light modulation element of a mold write-in [ optical ] may be 
used. 

[0069] Moreover, although the matched filter was used in this example so that a correlation 
operation might be performed, it cannot be overemphasized that the light filter which performs 
filtering in a spatial-frequency field may be used. 
[0070] 

[Effect of the Invention] A condensing location detection means to detect the condensing 
location of said 1st lens according to this invention as explained above. So that the core of the 
light filter currently displayed on the condensing location on said 2nd space light modulation 
element and said 2nd space light modulation element in quest of the amount of condensing 
impaction efficiency of said 1st lens from the output signal of said condensing location detection 
means may be in agreement By forming the arithmetic unit to which the display position of the 
light filter displayed on said 2nd space light modulation element is moved Since the core and the 
condensing location of a light filter can be made in agreement with a high speed unlike the 
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conventional example with an arithmetic unit even if each attaching part displaces by thermal 
expansion etc. and the condensing location of the 1st lens changes, S/N always does not 
deteriorate but exact processing can be performed. 

[0071] Moreover, a condensing location detection means to detect the condensing location of 
said 1st lens according to this invention, The arithmetic unit which calculates the amount of 
condensing impaction efficiency of said 1st lens from the output signal of said condensing 
location detection means, By forming the migration equipment which moves said 2nd space light 
modulation element so that the core of the light filter currently displayed on the condensing 
location on said 2nd space light modulation element and said 2nd space light modulation element 
based on the movement magnitude calculated from said arithmetic unit may be in agreement, 
each attaching part displaces by thermal expansion etc. Since the core and the condensing 
location of a light filter can be correctly made in agreement unlike the conventional example with 
migration equipment even if the condensing location of the 1st lens changes, S/N always does 
not deteriorate but exact processing can be performed. 

[0072] Moreover, according to this invention An input image and a light filter are respectively 
displayed on said 1st space light modulation element and said 2nd space light modulation 
element. With said photo-electric-conversion equipment The arithmetic unit to which the display 
position of the light filter displayed that the signal output or S/N detected becomes the highest 
on said 2nd space light modulation element is moved is formed. By optimizing the display position 
of a light filter before a certain time interval or inspection initiation Since the core and the 
condensing location of a light filter can be made in agreement unlike the conventional example 
even if each attaching part displaces by thermal expansion etc. and the condensing location of 
the 1 st lens changes, S/N does not deteriorate but exact processing can be performed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The basic block diagram in the 1 st example of this invention 

[Drawing 2] Drawing showing the display position of the matched filter in this example 

[Drawing 3] The basic block diagram in the 2nd example of this invention 

[Drawing 4] The basic block diagram in the 3rd example of this invention 

[Drawing 5] The basic block diagram of the conventional optical information processor 

[Description of Notations] 

1 TV Camera 

2 1 st Liquid Crystal Display 

3 Semiconductor Laser 

4 Collimator Lens 

5 1st Lens 

6 2nd Liquid Crystal Display 

7 Memory 

8 2nd Lens 

9 Photodetector 

10 Half Mirror 

1 1 Photo-Electric-Conversion Equipment 

12 Arithmetic Unit 

13 Arithmetic Unit 

1 4 Migration Equipment 

1 5 Photo-Electric-Conversion Equipment 

1 6 Arithmetic Unit 



[Translation done.] 
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?*&;1S«3£«<t. -tO)»«i*lc»rJ#J|S2a)L/>X8ft 
«lM*XtttiJB 9 * *£»^£f£l&!gfi£ Kit 4 Z t \z* 

[0 0 3 8] *fc % *StlE«-cii, /\— 7?7- 1 o& 

^ i i ssuwcebl-ci**©-^ /\—z? 

57-1 0&t;%*KttSBi i JWEttT**. fcfc* 
4,. Si C0^>X5 3b<SEfaLfc«fc5l-^iL. -e^h? 

[003 9] C^cfc^cfCtSKCf:^ M 1 CDU>X 
5, O&^ifMIl 1 £-<*<bfc 

EBBtma-e*. £*f3m*«j?<bT'££;:<!:l*S5£ 

[0 0 4 0] *fc % SlOSaitLt. 7fc&fc&3§9lZ<fc 

1 (DU>X5<Dlll3fe{a«A<aftLTl^S»ftl3l*. CCD 
B*tt«t*6fc«>T»»ttBt^"****BL^Ttia 

[004 1 ] *§lffi#]T*i3\ *2 0ijlif-fX? 

U-f 6(DliifigfeN x NCD^tf. 7-;f h7<^^> 

[0042] *fc % «JB«-ei4. fflB3l*tfT5ck5 



[0 0 4 3] (m2|gjS£flj) H3tt, *5ggi(BS5 2 0)51 
[0 0 4 4] 1 3l4*«M*BBl 1 *6<DfflA«** 

y m i CD u >x s (D«*(a«&^*3fe&»»»*S3R*> 
i 4 ttatxss i 3 j: y 

1)S^SI^Ib2(D;^^t : -<X^U^ 6 JiCDM5fcl£g<hm 

* a>et>iD^-a-r* * 5 icm 2 ©«»-r -r x ^ u>r 6 * 

[0 0 4 5] !5l±<DJ:5l-*rtt**tfc**lfi«a)*^M 

m2CDiftST r -rx^U>r G\z\t. h7 
< ;W i L t#HMfl)7-'J ztM (fc4iM4-t0> 

«#tfty. «2fl)*af-<x^L/-f 6cD«-^*sa>2 

[0 0 4 7] Hot, tt*fl£:n«lz. ft«as«9i::«): 

y &s*rti t #ru t cDffip^*<^di * o 

[0 0 4 8] Z(D^7^IJIMI^ rtftSaSEft: 
*ICj:y % ^ftt«>^Miat«{:. mi CDU>X5C7) 
tt«ftABlzEB£ftfcJMMElMHI 1 i ±<D* vtK h 

[0 0 4 9] CO)^*^ hO)»»*$3IJHfi«1 

y*«)*o zco&mmzmz. jiign 3 (4»»£B 

1 4|-*£IJ]^££71 L. I^CD&IIt^X^W 6$ 
m 1 CDU>X5CD^iiS<tm2CD;^ a T r <X^U-f 6 

ica^ lt 1*4-7 v=? h ? -r ©*<A3&*— ar ^ £ 5 
i::*lt$tt4. 

[0 0 5 0] jal±(7)cfe5l-*3ll6ffill^«*:*ttf. miCOU 

>x 5 <t m 2 oi«f -r x ? u-r 6 raKD^ss*izaBS $ 

tlfc/N— 7i7- 1 0 t. y\—y S ^— 1 OfZcfcoT^ 

ftj $ *tfc m i(^u>X5CDt-5 - -ooikwm mm icias 
y an cDu>X5 0)m*(4S&^3fe{i»»Bifi* 

^A64;Hff^Sl 3<h. ;H$Sii 3«fcy*tf>fc»»S 

^si^m 2 (Disa^ ^ x ^ u < 6 ± omtttitLm t m 2 <r> 

*'bttf-&t&£?lzm2<0fc& J T<< *Zf[s4 6^ 

W}?Z>&mSiWit£WiliZ>Z klz&V. f&m&mz&v 

rti, tt*«ti*»fty. 4icfcy]E«i^ 
-7 y * h v << ) u ^ o * it <t m 3te & t & - a? ^ c t 



(6) 
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*<-C*5fc*>, *lc«HfflLfc*tfS/N3ft<*<b*riE* 

[005 1 ] Sfc. Kl StH6«T*tt. s2Waf^ 

^U-f 6(DBXJ|lffi H t*L^ft%ttB«ttjE fl e*«:i^<Dlc 
■7^^ h^-r^*0>4>i|>i:tjEttfc— a-e^Sfcto. t§ 
[0 0 5 2] fcfc\ **Jfi«-cii. ifcHv^ x^u^f £ 

[0 0 5 3] *Wfiflfef*. tftttttattU^R* 

— 1 0 

0 l= * o T »» 2 *tfc m 1 CD U >X 5 CD t 5 - OCD&fJj 

m^®izKa$tttc*as»3sai i tsffl^ti^. 

[00 54] LJ^Lfctfb, ZtLldSb-T. Ib2<DU> 
&*0)9MD^&L\Z cfc o T$I L T * C it ItM 5 

[0055] ^ommmx'te. mn^aj: 

felt* 7 -fib* 'J >y*fr5**7-f^*fflOTtft 

^c<ti4S5*-e*s:i>e 

[0 0 5 6] **ft«-ei*. Sl&teBtiiEIZ&Ife 

■»*ttJ£l±0>W«ll*«*tt«a>»tt*ffltV 

ic l * tuts A < iE-e #*cti**5*-etft 

I*. 

[0 0 5 7] (E3^»J) H4I4. *$§ffl<Z)S3CD|| 

CD 14 1*5 - flMgO) t <z> £ ^"T o 
[00 58] 15 14m 2 (D U>X8 ft&fflft jSSlcSB 
S*ifc*BJEJ*S£B* 16ltWh/W->tWh/< 

Mi 5irj:ytfcasS*tfc«IMI*4tM*S/N3&«**Jt 
< fc£<fc?lcm2(D&il7^X^LW 6lZ«*t"*^'> 

[0 0 5 9] i5l-ta)«fc3lZ«lrt**Lfc**16«<D*^M 

[0060]*f, T V*>5 1 fccfcy 

S2(0aif 6IZI4, **»7^^K7 

If«k4yi2 <Dj£g¥ -f 7s 7 U -f 6 <7>«-l&fft«<Dj&ia 



[0 0 6 1] Sot, tt&fl£H1fl::« ^tEMIi 

5 ic cfc y t t ommmmth $ *i « . 
[0062] co«}:5&«ia*itJE*ic. £>i>B#mmHi 

**lM4«*BB*6ttlc. miCD&^T^x^W 2lcf 
Xh/\^->f^L, m2CD;*S^T r -r X^U-T 61CI4 
fX h/<* — >\ZttlZ?t>^vT t LTCD1+ 

w*p«a«*u ttm<$iZ^tmm&%^m^ sic 
*y«M-«. 

[oo6 3] ti, n&s<D3E<b^ic£y. 

>CDfgP«CDt 0 -^{lfe4^l4S/N^;HS:^Sl 6t 

[0 0 6 4] tU ytf-^flt**tM4S 
/N7b<&<bLTl^£. XXSH 6 14m 2 <D;&ilT r << 
[0 0 6 5] C(7>«n : ^^t c -->7filA<|][)^^S(DfillCia< 
ftft*-C. MyXLftlfeU -ta>**M4B£Ktrr5o 

[0 0 6 6] JslJKD<t5fe*HJ6^li:cfcttli, fXh/< 
^i$Sf<X^l/-< 2 <tm2CDia^T r -i'X^^^ 6 ICS 

* L3tm^«^a e ic * y tutu ztizmmmfoz im4 s 

/NM^K ^4^5lcm2CDi$^T r < X^U-f 6IC 

h^-fiu*o>«»tt«**a<tr*c:fciij:y. nan 
w=:«ky*«»»*<ftffiL. micDu>X5tDm5taa 

A<«fcLT4. tt*«fcl*Jltty. 77f h7^^<D 
[0 0 6 7] **JS«IC**Vli. 
[0 0 6 8] *^SS^T'I4. Mf^X?U>fS 

[0 0 6 9] ccD^ISg^lT'14. ambits: 5 cfc 
5lc. -7^^ h-7-r;u*Sffli^fc*<. ffiP*H»»««ic 
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[0 0 7 0] 

WES i CO U>XroJfe*&g£8iH-t-5lll5fc&ggta}¥- 
Sir, 8irEJIl3fc&g&a^&C0£b7i<I#J: yfllESg 1 CO 

^±0)»3fefiat SiFEIB 2 CO^Hit^pm^ ICS* Lt 

1^-5*^7 -r ju* cott»D t *<-srr a.* 5 i=meff 2 co 

y *fM#«*<fcffc L. S 1 CO L/ >XcOSjt&S *<^<b L 
7 -r ;u 9 co t IK jfefeS <t £- St $ it -5 c <fc A<tr * -5 

[007 1 ] *fgBJ|rcfcttli, gSjEHl C0U>X 

oji*ttB*«ias-r«»»*ttB«ai¥Bt. iMe**tt 
Bttaj^®coaj*iffi#j: yffirE* i cou>xcoas;fc&g 

^®iS^*tt-S»1I^S<t. «rE;HJfSB«fcy*«>fc» 
GSR 2 a)Sni|«KHXfi:>« LTl*4 Jt*:7 * CO 

+'0 1 *<-st-r -5 * -5 cijuess 2 cosrajte^ss*^* s 
■b-r*#»SI«i*lftit*cii=J:y. RWHW^y 
U «1 cou>xcom*<iSA<^bLT 
tt*«ti*iittys MMmic^uiEitic. pt^7 

-f ;i>$ co*<C><t:lll?fe&S,t £- Sf£l+-5 c i:6<r*g--5f= 

to. »i= s / n tf4nti*-f jEm+mmz ft 5 c «t *<r-# 
a. 

[0072] *&mz£tut. xt>m»t%^y 

««#Ul**-BLM*S/N3b<»t,*<<E4*5l=lllrE* 



*BB»«ri=3t^7 -c ©«fiMill£*afl;-r £> C <h I- 

COJgft&SA^bLTt. «£*®1 <t 1**35: y . 3t^7-r 

*>. S/N*«SlSft;-t4-riE«ft«a**T5Ci:*<-e**; 
[BBOffJItctSn] 

im i ] **WC0S i C0HJge«l-fcl+«,S^:«J5EEl 
[S2] IsillJ60i]l-felt^>T-v^ h7^;u^cog^CS:S 
£;5*t"0 

[03] **IB(DS2C0SIJ6«|l-fc(t***«JigS 
[04] **BJj<Z>lg3CO|tffi«l=fcMt6S:*«jS0 

[0 5 ] %*0%^ttffitt«|i9Sa<Dft*ttJ£BI 
[$?#CDiftBJj] 

1 TVA>7 

2 m 1 CO&H^-f 

3 *m&is— f 

4 n'jy— 

5 Ss 1 <0U>X 

6 Jf^CO&^T^XT/tW 
7 

8 H2C0U>X 

9 **naji§ 

1 0 /\— 7 5 =? — 

1 1 itttt*gf 
1 2 
1 3 

1 4 f£g|gS 

1 5 ftttKtftttll 

1 6 ;7tJ¥gB 



1 ] 



1 TV»>^ 



a 



3 **#L/-tf 




2 *1©iST^^ 6 ^ 2 ^fif^^W 



^1CDU>^ 5 
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[02] 



6 i20lir^^L/-< 



0' 



i . 



[B3] 



1 TVtj>^ 



7 M^J 




4 ^1flDL^>X 5 4 r 



8 m2<DU>^ \ 
13 



[B4] 



1 TV^3>5 



3 i£##u-tf 




2 1£toD>fc S^-r^u-r 



4 5H0U>^ 5 



6 ^GDfcfe^V^U-f 




8 **2<DU>;2 



-16 
-7 
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7D> h^ — vO>gE# 
(72)J6flH* «# Hb5 



